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(57)Abstract: 

PURPOSE: To improve the picture quality of a reproduced 
picture, to attain high processing speed and to make the 
circuit scale small by calculating a quantization threshold 
level according to an internal representative internally 
divided ratio commanded by a quantization threshold level 
calculation means. 

CONSTITUTION: In the encoder consisting of a picture 
buffer memory 1, a maximum/minimum representative 
level use threshold level calculation means 2, a reference 
level/difference calculation means 3, a quantization 
threshold level calculation means 4, a resolution 
information calculation means 5 and a coding data buffer 6, 
the means 4 calculates quantization threshold levels L2, LI 
based on the reference level LA, a difference LD and an 
internal representative internally divided ratio commanded 
externally. Through this constitution, a proper 
representative gradation level is selected by taking a 
distribution state of the gradation level of a picture into 
account. Furthermore, the processing speed is quickened 
and the circuit scale is made small by selecting the internal 
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9 9 o^m^mmmiw^^km±m^D-2 s 4" ^ 

— K=bf— ®Sfnl*tiiifftJE«SlHlK M (ci^$ttT^-5o El 

S: 4 x 4 li^y n y ^ *fi07-^ (Xll — X4 
4) t^lft-f-^fcitx^^^^^y^T^^y , 2(i^n * 

Pl= (Lmax+ 3 Lmin) /4 
P2 = ( 3 Lmax-h Lmin) /4 
Ql = (Xij^Pl) <7>¥#Jftt 
Q4= (Xij>P2) cD^^ffi 
LA = (Q1 + Q2) /2 
LD= Q4-Q1 
L 1= LA-LD/4 
L2 = LA+LD/4 
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4 ) 



*S/^rt^S*eSB (Lmax) *3«tr/«/M5giH (Lmin) £ 

(P2, PI) SrW-ai-fS** • */hft*t^-<^fflHffl[ff 
3te:/u s/^Offlfflfe'r — ^ (X11 — X44) t± 

mmm (P2, pd i^ji^'W^siwii/^u 

(Q4, Ql) S bl^S^U"^ (LA) ls£Zf 

(ld) ^fh^t-^a^u-</u . m^mnw^ 

4 J2±feg?pU-</U (LA) feitfiM (LD) a> 
fefi^HfcWM (L2, Ll) Srtmti-sa^tBBttW-*^ 
10 MS\ 5 li-blEi^HLHfit (L2, Ll) *3cfc t^Kip^/u 
(LA) ^S^LT®^— * (X11-X44) Srl^k 
LT^flMBffif* ( 0 11-044) S:*«>S^j|fffittfath» 
6ttSfl!t"<yu (LA) % H^Hi ( LD) *3j:tf# 
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else if Xij^LA 

0 ij= 0 0 (2 itjfJc ) 
else if X ijg L 2 

*ij = 1 0 ( 2JItt) 

else 

*ij= 1 1 ( 2 Jfi») 

end for 
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m^Hxmmm^^^ (Q4, qd zhiz^ 

(5) 3o£U< (6) f^^S^l^A- (LA) *5ct^ 

m&m (ld) tw-ji-t-So &K»^t««w-»3M§a:4 

tt. (7) fc±t5 (8) frS^^a^-ft^fit (L2, 

(9) iz&oSZmVty*—* (X11-X44) Sra^HfcLT 
(011- 0 44) ^IfSt^o *ft^^^-ft:x 

7 7 6 ^ bixtii (la) , m& 

m (LD) j3±tf#»«6«?R (0 11-044) Zn^-it'T 

[0 0 0 6] ^^W-g-^Srff^tf, ffJ^tfHflfccoBWft 

S:8lfs'h(0'-2 5 5)ttfci^ ^ <o ??-!§- 

fl^— * i: LTf*. (HI 2^^-TJ: 5t-Sipi" </ix (L 
A) C8t^7h, i£#ffi (LD) Kl8t:':yK * <bl^M 
(0 11—044) iZ 3 2 tf b<D&w¥4 8 tfy h 
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[0007] &c r. <oxiRa)fftft*Soa*ft*iS6* 

Ql- LA- LD/2 
Q2= LA— LD/ 6 
Q3= L AH- LD/6 
Q4= LA+ LD/2 
[0 0 10] ^ 
( i - 1 • - 4 ) 



^StSSl. SJpu-^yu (LA) , M^(B (LD) *3J; 

vftmrnmn (011-044) ^«j»»t-ctts*i-5w^t 

r-*^y77, 1 2 lift* i"<;i" (LA) ^j:l>'l^ 
fit (LD) ^hi^mVSm^^ (Q1 — Q4) %$tbbZ>iX 

mmm^^^tm^-^. 1 smxmmm^^^ (qi- 

Q4) :J3j;t«WSiBffif« (0 11-044) Cio^7n^ 

9m&r—# (Y11-Y44) %u±-tz>{xmpgmi"<;i' 

[0 0 0 8] $ t>K, 5£ (10) — (14) r<7>^ 

[0 0 0 9] IfftT/UnyXi, : 

(1 0) 
(11) 
(1 2) 
(1 3) 



for 



for ( j = 1 
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i f 



ffi i j = 0 1 
Y ij = Q 1 
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else if 0 ij = 0 0 

Y ij = Q2 
else if 0 i j = 1 0 

Y ij = Q 3 

else 

Y ij = Q 4 
e n d _ f o r 

end for 

[0011] *-rft*«9B^-<^w-»#&i 2tt, 

fk7-^^y77l 1 (LA) *3 

<fct> # M#ffil (LD) frtt (10) - (13) Ctot 
tt«B«^^ (Q1-Q4) Srtm-f5 0 
u^yufiJST3M£l zm^fc'T — Z '<v~7 r 1 ltf>£> 

(011-044) a>e>5e (14) i:i-5 

PTT'Dy^Bttf-^ (Y11-Y44) SrlfdfeUiffe'* 

1 A\X=7-{^mtL\ZM{n. z f— #%tttfji-Z>o Z(D£ ? {Z 50 
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^ (12) ^±5l:IIJE«i^5i4!9. 
j§ < 4 o fc 9 S!5a«^*: # < * o fc 9 -f" -5 J& 

[0 0 13] i**<^-i§-ffc;*8:f*, Bfl&^P&IB 
-<yuo^S:%lS^An-rt-S; (1) ^ (2) OJ:5>i^ 

t ^ i: IK^^WS Ifiofc^o fcfHJBj&as 
[0 0 14] - <E>*9m±fEco«fc 5*Pp1JH^«r)!¥^-t-S 

[0015] 

[0 0 16] g^:{-t^pu-</i'^fc^^J^* 

^»jt^ (wTw^u^*^: • m^m^ft^tmt^) x-ft 30 

[0017] 

Ll = LA- 5/1 6 • LD 
L2 = LA+ 5/1 6 • LD 

m^itmm (L2, ld (17) *5<t« 

L 1= LA-3/8-LD 
L2= LA+3/8-LD 

[0021] rtR«fflrt^jt^(7?ia^^iabT(L w-s- 

5#^LT. S^t»M3& 3 *S^</J^<*§cfc5*fig 50 



[0018] Sfc, **ft*BP^^<^*fcfiS/M^ 
KSH^^K^K^f-BabT. a*f-t*|®3«lu^<yu^fctt 

•S/hfflrt4^1t*S:aWt?#5J:5twbfcit«), EH&co 
[0019] 

[»w] susm. ur. ^(ommco—mmm^m^ 
Sr^-rig-e&o, 1 li^-f v^KiA^n^Wft^- 

^^4X4M^/D 7 ^f(i(7)7-^ (X11 — X44) 

^ft f 5 ft (7) 7 y 7 7 ^ ^ y , 2fi^d^^ 

l*3e9*;*;|JgIB (Lmax) *3J: tFS'hpgfB (Lmin) S:tt[±S 

bs* • m^Hxmmm^-<^^Mtb^fz.^(Dmm cp 
2, pi) srw-ji-ra** • M'Hxm^^^mmm^w^ 

3liyny^(Oiitt^^ (X11 — X44) tJiIEH 
fit (P2, PI) fc£<5#*:*:-*/hft;l 
4, Ql) ?r*^^^irS¥^ 
(LD) Srffaat-f-SSSSU'^^ 
JbiE&2pU"<yU (LA) . 

(L2, l 

fit (L2, Ll) teXXfrnm^^l- (LA) SrXl-bTH 

(X11-X44) zm^ikL-xftmrnrnm un 

-044) Sr*^S^»«BW«W-*^g:, 6 f3S?p u-</^ 

(la) , (ld) isxt^ftmmmn (011—* 4 

[0 0 2 0] »f^{ro^TJ±^5K^-&>ft:^ffite:*3*tS 

^jt*^t¥o-r*^bHffi[ (L2, ld ^t+^-r^itf^ 
trfs^htzm^. m^itmm (L2, ld (1 

5) *5J:t5 (16) T-f+»$^a o 



U^</U (Q 



4 

(LD) joJ:t>^|5^^ 



(15) 
(1 6) 



3KI>* (18) Ttf^^tL^. 



(1 7) 
(1 8) 

J*k bTH^bTtffl^fflt^r t ^T-#^ b, lBiffttt 
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[0 0 2 2] f£& % a (15) t (16) -C/Ht*-0*5 
«»5/16li, 5/16 = l/4+l/16t*fc9, S 
(17) t (18) -efflV^Tt^«»3/8fi, 3/8 = 
+ l^Tixfc 2<D'<#|R#C0 l o*n» 

[0 0 2 3] HJS0S2. *38Wco3BiJro35Jte0US:BI 

T'Di/^W^to (H2ir^o^T, 1 1 te^-ffc^— 
P&Wtl, mm^^ (LA) . ^5>fitt (LD) *5j;u<# 

&?t£it$g (0H-0 44) (r^ttrm^i-s^F-g-fk^— 

t^^y^Tv 1 2i2£3pU'<yu (LA) , (LD) 

Q2=LA-LD/8 
Q3 = LA + LD/8 

ztitim^. ixitmmi"<^ (Q2. Q3) (2 d ^ 

Q2=LA-L.D/4 
Q3= LA4- LD/4 
[0 0 2 5] ^^T% 1 /8^ 1 /4 liV^fnt) 2 <D-<^ 

[ 0 0 2 6 ] mm&\3. ^(D^m^KomMm^m^^ 
^^-rmxtb*) . 1 fi^-f >mmzxti^ri^mi^— 

^S:4X4BI^Dy^fi^r^ (Xll — X44) 
rtC0ft^c[^p (Lmax) *3 «t t/*/J^P (Lmin) £tttti 30 

l*^c • M'Hxm^mi'^^&^frzfcfrcDmm (p 

2, PI) ^ff*^5**-*/hft*U^uffl«tttf3i^ 

M§\ Ste~7*uy?(Dmil$L'r — $ (Xll — X44) «h JiffiH 

« (P2, Pi) ir»<5#*^-*/hft«»W^-<^ (Q 

4, Ql) £ b^S^l^A- (LA) *5 <fc r>'M#ffl[ 

(ld) ittm^zmm^^ • m^imm^. 4» 

JhfifiSqil^/U (LA) , (LD) , *3ctt>*rt^Jt 

^HfcWfflC (L2, Ll) S:tl-J|[-t-5*^t;HflSW-3S¥S, 

5 fiiifSfi^HLBiffi (L2, Ll) ifcJ^ggiU'^u (L 40 

a) &m^vxmm^-? (xn-x44) sra^Hkur 
ftmmmm (011-044) sr*»s5>/»*Bttf«tn(^& 

[0 0 2 7] 12|j:S$l/^ (LA) , (LD) 
*3J:i/rtft*fflrt»Jt*jBR^S2 ia>fe*g*<*;h,5rt 
f^«ffirt»lt*{wS<5^Tft*|5&SI8U-<yU (Q1-Q4) 

e = ? ? I Xij- Y ij I 
1 J 

[0 0 3 0] rt»Jt?l«#a2 1 tt, rtftafflrt^it SO 



*IfflU"<;u (Ql — Q4) £r##5ft«pgrai^/uff»ip 

1 3 fift*BiS (Q1-Q4) *5<fctf##pfiBW 

« (011—044) Cl^^yD y^Bffft^— ^ (Yll — 
Y44) SrH^-TS{-t«RIW^^#JaT#a. 14M 

[0 0 2 4] Mf^^o^TH:ffi*oa^t*ffi*w*3*ta 

Trt#ft«»WU"<yu (Q2. Q3) £f+J^39^V~ 

fcm&m^tshsfz-m^. ixmmm^^ (Q2, Q3) & 

S; (19) £>J;t> + (20) -eff*£ix5o #;fb\ Ql N 
Q4Ko^Tfc^*H«, * (10) *3«tt>* (13) ~C 

( 1 9) 
(2 0) 

•^^cfcl>* (2 2) t?ff*$nSc 

(2 1) 
(2 2) 

★ (Q1-Q4) SSitW^SEWfR (0 11—044) irS<5 
X^X-JvyZm&'T — Z (Y11-Y44) ^^FM4t5 

(Yll — Y44) kWM&rr — # (Xll — X44) t 

(Dmm (e) &nn^zm^-mmmmm^&. 2 m 

a«-t-srt^Jt*»^e, 221^1 (ld) tm 

mn^ritrnk, 6(11?^ (la) , n^it^Htz. 
m#m (ld) kftftmmftftttm, ^x^mmmm 
(0H-0 44) zmzLn-^rikT*—* t 

[0028] lffi:oi >r fi|£l£0il 1 <7>^-§->ft:SS{-*5 

mi2isx mxmmm ^-<^m m x^& 1 3 xmm^— 

9 (Y11-Y44) Sr^gFfS^b. «-S-iifflt»Mff3IE^a 
2 OXWMtMt^—9 (X11-X44) tcomm (e) ^*ff 

Sib, rt»it*iR?a2i-e»i (e) <^*/Jn^s<5 

*ff^kfS2 2T*31WS*ifcrt«:*«rt^ifc*S:l6^ 
fit (LD) ic^xiTt9F^ti-S^tcfcs 0 S-g-HfteK^ 

(2 3) ^HcoffeMfil^J:^ to^fc-5 0 
[0 0 2 9] 
[*3] 

(23) 

*S:Slfc^«*-rii:fct>^»S (e) Srfh»U, 
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t6:t SrS^-TSo • rt#Jfc*flF-SHt*S 2 2 

tt»*$ixfcrtft*fflrt»Jt*S:M»ffl[ (LD) fcsfcx. 

yh^^Ht (LD) £7 tfy M-ftF-SHfc (LD* ) U * 

LD* =LD/2 

( ld) <DftJHtjjfeki,xii±. m$m&* 

if L D< 6 4 

LD' = L D 

else 

LD' = L D/4 + 64 

[0 0 3 2] HJStfij4. ^/c. ±IEHlE^J3-r?firtft^ 

[0 0 3 3] SIJfiCTS. *3g^^SiJ(7?|ll£0iJS:ig 
l:o^-CRWt5„ El 6 ttH«« 3 ofS-^tKRKttJC 

1 lttW-^t^-^S:*^. S»u^</u (LA) 

fmmtim u 11-0 44) ^^itTa^-t-sw^b-T 5 

— $s<yyr, 2 3lii^I (LD) joit^rtf^^rt 30 

(r) zm^it-r zMftm • frftttmm^t^ * 

LD = 2 • LD' +1 
* (2 5) (aotrm^i!^, ^Hfitt 
S (27) IliotS^kttSo ^ 
if LD* < 6 4 



12 



*rtft*fflrt»it* (R) Sratxoi try hi^nars*" 

HI 1 0*5<tUfg| 1 1 lZ£Z>t><D&3£jLt>*lZ>o ^ftt 

(LD) (Dft^ikJjmt UT*t>ffi*^^ii, (2 
4) o±3Jr36^«S:i/2lza^fc-t--5*ft"t?*>S 0 

(2 4) 

* (2 5) i-W-S^t*ffiSr^i- 0 
[0 0 3 1 ] 
[»4] 



(25) 



1 2tt«ipu-<yu (LA) , M^ffi (LD) *3j;t5rt 
f^fflrt^Jt^bf^P&WU'^^ (Ql — Q4) 
5ltHrfil^^^f«?^> 1 3fi««|®pU-<yU (Q 
1-Q4) *3<ttJ«^JS¥^1ffa (0 11—044) i^m^^Zfu 

vtmfcr—* (YH-Y44) ^^-tzixmrnm^^ 

[0 0 3 4] Sj^iCOl^Tfi|liE0ll2^^t3g«t-*3 

* (2 4) trj:oTW^b$*xfc»^, M^fflfiS: (2 

6) H±otS^kt#5 e 



(2 6) 



ft [0035] 
[»5] 



LD = LD' 



else 



LD = 4-(LD' - 64)13 



J 



(27) 



[0036] ^ <Dm&<D$f&ik7*—*<Dffim*m 1 3 ^ 

[0 0 3 7] 6 . ±IS^JE0iJ 5 Jl, EI 1 3 iz^ir 

fb;&&cO#y£3£^c#v Ell 4tc^i"J;5i-8 fc'y 
»2pU-^u*« (LA) S:7 hJdW-^ft (LA' ) 
U rttt*ffll*i#Jfc* (R) Sr»9©l try McSUST 

Soffit fc5o 

[0 0 3 8] ^te^iJ7. *fc, ±I53I1£CT 5 * fcfiUlS 



50 



$$£ffl t ^Sffi/SS: t o T fc J: t \ 
[0 0 3 9] »|8. £fc, mJim^MS^^mfe 

8^'^/ h(DSipU^ (LA) &: 7 tf-/ Rcf^ 
it (LA' ) U ^o8t^7h(Oi5)(t (LD) £7fc* 



(8) 
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13 



14 



vblzfttHk ( LD* ) U rttt*fflrt#Jfc*«*«:S 
!p u-<vMf « t ^ffiffif«<on5*{r A 5 r i: i;_ <fc 9 , 
rt«:afflrt^lt*ffif«*^2 hSr»MS-CTt>.fct\, 

[0 0 4 0] 3lffi0iJ9. mjfSjg^^JS^fcfi^ 
#J 6 -CIS, S*fi U"</l,* fcfiH^ffi<^— *^#J at^rt 

^bfcrt*. ^(OSiJ^TStfy h*Sr2W±^LTaW-C? 10 
[0 04 1] SMUO. ro^M^ijcoHtECTSriatc: 

o^t^t^ 0 eii 6«njteeiii otu%z>n^km$§ 20 

»r - ^ Sr 4 x 4 liw^ p y ^ *fi<^f-^ (Xll — 
X44) I^i«fci6^)7^>/^777^ ; ey, 2 a fi 
^n-z^rt^S^SB (Lmax) :J3 <fc t^gvhPgfB (Lmi 

Pl= (Lmax + 7 Lmin) /8 
P2= ( 7 Lmax-h Lmin) /8 
lOSHt (P2, PI) Jra-5#, * (3) t (4) i^i: 

S'hKsi ^^"Cft *E $ 5 igi^I £ x — * <£>5Mfr SOS 

1 i/^^/d if /hfttra i/^ti-tt ^ art 
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